=> s inhibit? ( 1 )(( serine or threonine )( 1 ) kinas? ) 
2048104 INHIBIT? 
120825 SERINE 

64073 THREONINE 
333798 KINAS? 

LI 8443 INHIBIT? (L) ( (SERINE OR THREONINE )( L) KINAS ? ) 

=> s 11 and (indaz? (5w)pyrid?) or (triaz? (5w) pyrid? ) or (pyrrol? ( 5w) pyrid? ) ) 
UNMATCHED RIGHT PARENTHESIS 'PYRID?))' 

The number of right parentheses in a query must be equal to the 
number of left parentheses . 

=> s 11 and (( indaz? ( 5w) pyrid? ) or (triaz? (5w) pyrid? ) or (pyrrol? ( 5w) pyrid? ) ) 
6210 INDAZ? 
395477 PYRID? 

171 INDAZ? (5W) PYRID? 
113272 TRIAZ? 
395477 PYRID? 

3144 TRIAZ? (5W) PYRID? 
159235 PYRROL? 
395477 PYRID? 

5272 PYRROL? (5W) PYRID? 
L2 27 LI AND (( INDAZ? ( 5W) PYRID? ) OR ( TRIAZ ?( 5W) PYRID? ) OR (PYRROL? (5W) 

PYRID?) ) 

=> d bib abs 1-27 
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AB The title compds . [I; Rl = H, each (un) substituted hydrocarbyl, 

heterocyclyl, alkanoyl, HO, NH2, sulfonyl, sulfinyl, or SH, excluding 
diazacycloalkyl ; W = Q, Ql; ring A = 6-membered aromatic ring; X = C, N, 0, 
or S atom; ring B = 5- to 6-membered heterocyclic ring optionally having 
substituents at any position except X and optionally containing 1-3 N atom(s) 
or one S or N atom; ring C = (un) substituted N-containing 6-membered aromatic 
ring; Rw = H, acyl, each (un) substituted hydrocarbyl or heterocyclyl; or 
Rw together with the adjacent NH and the C atoms on the ring C form 
(un) substituted N-containing 5- to 7-membered ring] or salts thereof or 
prodrugs thereof are prepared These compds. are GSK-3P 
inhibitors, promoters of neural stem cell differentiation, and 
agents for lowering blood sugar (hypoglycemics) and useful as 
prophylactic/therapeutic agents for a GSK-3p-related condition or 
disease including neurodegenerative diseases, Alzheimer's disease, or 
diabetes. Thus, a suspension of 5- (benzothiazol-6-yl ) -1 , 3 , 4-oxadiazol-2- 
thiol, 4-methoxy-3- (trif luoromethyl) benzyl bromide, and K2C03 in DMF was 
stirred at room temperature for 5 h to give 6- [ 5- [ [ 4-methoxy-3- 
( trif luoromethyl ) benzyl] thio] -1,3, 4-oxadiazol-2-yl ] benzothiazole ( II ) . 
2- (1, 3-Benzodioxol-5-yl) -5- [ ( 3-f luoro-4-methoxybenzyl ) thio] -1,3,4- 
oxadiazole (com. available compound), 2- [3- (4-methoxyphenyl) benzof uran-5-yl ] - 
5- (methylthio) -1,3, 4-oxadiazole, and 4- [5- [ ( 3-f luoro-4-methoxybenzyl ) thio] - 
1, 3, 4-oxadiazol-2-yl]pyridine-2-amine showed IC50 of 0.065, 0.19, and 0.14 
M-M against GSK-3P, resp., and did not show IC50 of 10 |xM 
against other various kinases, i.e. serine, 
threonine kinases (e.g. p38a, JNK1, IKKp, 

ASK1, TAK1, MEKK1, PKC0). Pharmaceutical formulations, e.g. a tablet 
formulation containing II, were prepared 
RE.CNT 230 THERE ARE 230 CITED REFERENCES AVAILABLE FOR THIS RECORD 
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AB Title compds . represented by the formula I [wherein Q = O or S; X = CR3 or 
N; W = C or N; V = CR2, O or S; LI = CR9 or N; L2 = CR6 or N; Rl = H, 
(un) substituted alkyl alkenyl, etc.; R2, R3 , R7, R9 = independently H, 
(un) substituted alkyl, (hetero) aryl, etc.; R4-R6 = independently H, halo, 
cyano, etc.; R8 = H, (un) substituted alkyl, heterocyclyl , etc.; and 
stereoisomers, tautomers, or pharmaceutically acceptable salts thereof] 
were prepared as Phosphatidylinositol 3 (PI-3) kinase 
inhibitor. For example, reaction of N- ( 6-iodoimidazo [1,2- 

a] pyridin-2-yl ) acetamide with 5- (4, 4, 5, 5-tetramethyl-l , 3, 2-dioxaborolan-2- 
yl) -3- (trif luoromethyl ) pyridin-2-amine gave II-TFA in 21% yield. I 
showed PI3K inhibitory with IC50 value of less than about 10 
|uM. Thus, I and their pharmaceutical compns. are useful for the 
prophylaxis or treatment of proliferative diseases characterized by the 
abnormal activity of growth factors, protein serine/ 
threonine kinases, phospholipid kinases, 
G-protein coupled receptors, and phosphatases. 
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Title compds . represented by the formula I [wherein V = CH or N; Z = CR7 
or N; R7 = H, C02H, C02-alkyl or alkyl; W, X, Y = independently CR5, CR10 
or N; R5 = H, alkyl, aryl, etc.; R10 = substituted thienyl; and 
pharmaceutically acceptable salts, hydrates, solvates or prodrugs thereof] 
were prepared as Akt inhibitors. For example, II was provided in a 
multi-step synthesis starting from the reaction of 3-iodo-lH- 
pyrrolo [2, 3-b]pyridine with benzenesulf onyl chloride. 

Some of prepared compds. were tested in the Akt enzyme assay and each 
exhibited an IC50 value less than or equal to 0.5 |uM against Aktl, Akt2 
and Akt3 . Thus, I and their pharmaceutical compns. are useful as 
inhibitors of protein kinase B activity and in the treatment of cancer and 
arthritis . 
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AB The title compds . [I; R = each (un) substituted amino-lower alkyl, N-containing 
heterocyclyl-lower alkyl, or N-containing heterocyclyl ; Rl = H, lower alkyl, 
each (un) substituted amino-lower alkyl, N-containing heterocyclyl-lower alkyl, 
or N-containing heterocyclyl; or R and Rl are bonded to each other to form a 
N-containing heterocyclic ring; ring A = (un) substituted N-containing 

heterocyclic 

ring; ring B = (un) substituted aromatic ring; X = N, C-R2; R2 = H, halo, each 
(un) substituted hydrocarbyl, heterocyclyl, NH2, HO, or CONH2, N02, cyano, 
optionally esterified C02H, acyl; Y = H, each (un) substituted hydrocarbyl, 
heterocyclyl, or CONH2, optionally esterified C02H, acyl] or salts thereof 
are prepared These compds. are useful as preventive and therapeutic agents 
of circulatory diseases such as heart failure, hypertension, and 
arteriosclerosis, etc., based on the potent GRK inhibitory action. Thus, 
( 2S ) -2 -phenyl amino- 4- [ ( t ert -but oxy car bony 1 ) amino] butanoic acid hydrazide 
underwent cycloaddn. reaction with 4-cyanopyr idine NaOEt in ethanol at 
95° for 15 h to give 3- [ (tert-Butoxycarbonyl ) amino] -1-phenylamino-l- 
[3- (4-pyridyl) -1H-1, 2, 4-triazol-5-yl ] propane which was stirred in concentrated 
HC1 at room temperature for 30 min to give 3-amino-l-phenylamino-l- [3- ( 4- 
pyridyl) -1H-1, 2, 4-triazol-5-yl ] propane trihydrochlor ide (II). II in vitro 
inhibited the GRK2-dependent phosphorylation of bovine tubulin with IC50 
of <250 |uM. II and 2-amino-l- ( 3-chlorophenyl ) amino-1- [3- ( 4- 
pyridyl ) -1H-1 , 2 , 4-triazol-5-yl ] ethane trihydrochloride promoted the 
accumulation of cAMP in HEK293 cells overexpressing human P2 receptor 
with EC50 of 3.0 and 0.58 fxU, resp. Pharmaceutical formulations, e.g. 
a capsule containing II, were prepared 
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AB Title compds. [I; X = CO, CS, C(:NOR5), CH(OH), NR5CO, NR6CS, C(:NNH2); 
Rl, R2 = H, (substituted) alkyl, cycloalkyl, cycloalkylalkyl , aryl, 
aralkyl heterocycloalkyl heterocyclylalkyl , heteroaryl, heteroarylalkyl ; 
R1R2, R3R4 = atoms to form rings; R3, R4 = H, (substituted) alkyl, 
cycloalkyl, cycloalkylalkyl, aryl, aralkyl, aralkenyl, aralkynyl, 
biarylalkyl, heterocycloalkyl, heteroaryl, heteroarylarylalkyl , 
arylheteroarylalkyl, etc.; R5, R6 = H, alkyl], were prepared Thus, 
spiro [4, 5] decane-7, 9-dione in HOAc was treated dropwise with Br2 to give a 
crude product which was heated with morpholine-4-carbothioamide (preparation 
given) and diisopropylethylamine in THF to give 2% 2- (morpholin-4-yl ) -4H- 
spiro [ 1 , 3-benzothiazole-5, 1 ' -cyclopentan] -7 (6H) -one . I showed binding 
affinity of <50 (iM for human PI3K isoforms. 
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AB Summary: Kinase inhibitors that bind to the ATP cleft can be broadly 

classified into two groups: Those that bind exclusively to the ATP site 
with the kinase assuming a conformation otherwise conducive to 
phosphotransf er (type I), and those that exploit a hydrophobic site 
immediately adjacent to the ATP pocket made accessible by a conformational 
rearrangement of the activation loop (type II). To date, all type II 
inhibitors were discovered by using structure-activity-guided optimization 
strategies. Here, we describe a general pharmacophore model of type II 
inhibition that enables a rational "hybrid-design" approach whereby a 
3-trif luoromethylbenzamide functionality is appended to four distinct type 

I scaffolds in order to convert them into their corresponding type II 
counterparts. We demonstrate that the designed compds . function as type 

II inhibitors by using biochem. and cellular kinase assays and by 
cocrystallog . with Abl. 
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AB One or more compds . I and II [NR1R2 = ring; or Rl = H, and R2 = 

(un) substituted benzyl, 2- (pyridin-4-yl ) ethyl , benzo [ 1 , 3 ] dioxol-4- 
ylmethyl, etc.; R3 = benzof uran-2-yl, naphthalen-2-yl , etc.; NR4R5 = ring; 
or R4 = H, and R5 = 3-hydroxyphenyl, 3-hydroxybenzoyl , (un) substituted 
benzyl, etc.; R6 = 3-carbamoylphenyl, 4-hydroxyphenyl , lH-indol-5-yl , 
etc.] that are inhibitors of a serine/ 
threonine kinase, more particularly Rho kinase 

(ROK, ROCK) can be used in the manufacture of a medicament for treatment or 
prophylaxis of a condition selected from: an ocular condition including 
age related macular degeneration, lacrimal gland disease or diabetic 
retinopathy, or suppression of neurite growth and hence a condition 
requiring nerve cell extension and connectivity, neuronal regeneration, 
inducing new axonal growth and promotion of axonal (re) wiring, repairing 
damage to neurons in the CNS caused by trauma (e.g., stroke, traumatic 
brain injury, etc.) or neurodegeneration (e.g., Alzheimer's, Parkinson's, 
etc.), repair and recovery from and treatment of disorders such as spinal 
cord injury and in reducing the subsequent effects thereof, or pain caused 
by nerve cell damage such as following trauma or amputation for example in 
the treatment of neuropathic pain. Over 100 compds. I and II were prepared 
E.g., a 2-step synthesis of III, starting from 2 , 5-dibromopyrazine and 
2- (pyridine-4-yl ) ethylamine, was given. Compds. I and II were tested 
against ROK kinase (data given) . 

L2 ANSWER 8 OF 27 CAPLUS COPYRIGHT 2008 ACS on STN 
AN 2006:608573 CAPLUS 
DN 145:103647 

TI Preparation of naphthyridine derivatives as inhibitors of Akt activity 

IN Arruda, Jeannie M. ; Campbell, Brian T.; Cosford, Nicholas D. P.; Hoffman, 
Jacob M. ; Hu, Essa H.; Layton, Mark E.; Li, Yiwei; Liang, Jun; Rodzinak, 
Kevin J.; Siu, Tony; Stearns, Brian A.; Tehrani, Lida R. 

PA Merck & Co., Inc., USA 

SO PCT Int. Appl., 91 pp. 
CODEN: PIXXD2 

DT Patent 

LA English 

FAN.CNT 1 

PATENT NO. KIND DATE APPLICATION NO. DATE 



PI WO 2006065601 A2 20061019 WO 2005-US44294 20051209 

WO 2006065601 A3 20070809 





W: AE, 


AG, 


AL, 


AM, 


AT, 


AU, AZ, 




CN, 


CO, 


CR, 


CU, 


CZ, 


DE, DK, 




GE, 


GH, 


GM, 


HR, 


HU, 


ID, IL, 




KZ, 


LC, 


LK, 


LR, 


LS, 


LT, LU, 




MZ, 


NA, 


NG, 


NI, 


NO, 


NZ, OM, 




SG, 


SK, 


SL, 


SM, 


SY, 


TJ, TM, 




VN, 


YU, 


ZA, 


ZM, 


ZW 






RW: AT, 


BE, 


BG, 


CH, 


CY, 


CZ, DE, 




IS, 


IT, 


LT, 


LU, 


LV, 


MC, NL, 




CF, 


CG, 


CI, 


CM, 


GA, 


GN, GQ, 




GM, 


KE, 


LS, 


MW, 


MZ, 


NA, SD, 




KG, 


KZ, 


MD, 


RU, 


TJ, 


TM, AP, 


AU 


2005316826 




Al 




20060622 


CA 


2589084 






Al 




20060622 


EP 


1827436 






A2 




20070905 




R: AT, 


BE, 


BG, 


CH, 


CY, 


CZ, DE, 




IS, 


IT, 


LI, 


LT, 


LU, 


LV, MC, 




BA, 


HR, 


MK, 


YU 






IN 


2007DN04504 




A 




20070831 


US 


2004-636203P 




P 




20041215 


WO 


2005-US44294 




W 




20051209 



OS MARPAT 145:103647 



BA, BB, BG, BR, BW, BY, BZ, CA, CH, 

DM, DZ, EC, EE, EG, ES, FI, GB, GD, 

IN, IS, JP, KE, KG, KM, KN, KP, KR, 

LV, LY, MA, MD, MG, MK, MN, MW, MX, 

PG, PH, PL, PT, RO, RU, SC, SD, SE, 

TN, TR, TT, TZ, UA, UG, US, UZ, VC, 

DK, EE, ES, FI, FR, GB, GR, HU, IE, 

PL, PT, RO, SE, SI, SK, TR, BF, BJ, 

GW, ML, MR, NE, SN, TD, TG, BW, GH, 

SL, SZ, TZ, UG, ZM, ZW, AM, AZ, BY, 
EA, EP, OA 

AU 2005-316826 20051209 

CA 2005-2589084 20051209 

EP 2005-853256 20051209 

DK, EE, ES, FI, FR, GB, GR, HU, IE, 

NL, PL, PT, RO, SE, SI, SK, TR, AL, 

IN 2007-DN4504 20070613 




(R 4 )m I 




II 



AB Title compds . I [Ring A forms a fused substituted 6-membered ring containing 
N; Rl and R2 independently = H, alkyl, perf luoroalkyl or combined to form 
a carbocycle or heterocycle ; R3 independently = halo, alkyl, hydroxyalkyl , 
etc.; R4 independently = halo, oxo, OH , CN, etc.; m = 0-4; n = 0-1; p = 
0-4; Q = aryl, arylcarbonyl , heterocycle, etc.], and their 

pharmaceutically acceptable salts, are prepared and disclosed as having the 
ability to inhibit the activity of Akt, a serine/ 
threonine protein kinase. Thus, e.g., II was prepared via 



reductive amination of 4- ( 5-methoxy-3-phenyl-l , 6-naphthyridin-2- 

yl ) benzaldehyde (preparation given) with 2- ( 3-piperidin-4-yl-lH-l , 2 , 4- 

triazol-5-yl ) pyridine dihydrochloride (preparation given) 

followed by demethylation . In described assays for Akt kinase 

inhibition, specific compds . of the invention were tested and 

found to have IC50 values of < 50 (iM against one or more of 

Aktl, Akt2 and Akt3 . The invention is further directed to 

chemotherapeutic compns. containing the compds. of this invention and methods 
for treating cancer comprising administration of the compds. of the 
invention. These substituted naphthyridines have unexpected advantageous 
properties when compared to other naphthyridines reported in PCT 
publication WO2003/086394, such unexpected advantageous properties may 
include increased cellular potency/solubility, greater selectivity, enhanced 
pharmacokinetic properties, lack of off target activity, etc. 
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AB The title compds . I [wherein m = 0-4; n = 0-5; p = 0-3; q = 0-4; p' = 0-5 
Rl = halo, oxo, OH, CN, etc.; R2, R4, and R5 = independently CN, CF3, N02 
etc.; R' and R'' = independently H, alkyl, or perf luoroalkyl ; or R' and 
R' ' form a ring; with provisos] or pharmaceutically acceptable salts or 
stereoisomers thereof were prepared as inhibitors of the activity 
of Akt, which is a serine/threonine protein 

kinase. For example, the compound II was prepared in a multi-step 
synthesis. I are useful for the treatment of cancer (no data). 
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AB Pyridinylethenylpyridinyloxyethylamines such as I, 

pyridinylethenylpyridinylaminoethylamines, pyridinylethenylpyridineethylam 
ines, and pyridinylethenylpyridinyloxypropylamines are prepared as Akt/PKB 
inhibitors for the treatment of cancer; I inhibits Aktl with an IC50 value 
of 14 nM. I is highly selective for Aktl over kinases from other kinase 
families such as tyrosine kinases and calmodulin-dependent protein 
kinases, and is poorly to modestly selective for Aktl over closely related 
kinases in the protein kinase A, G, and C family and over kinases in the 
CMGC group. The pharmacokinetics of I and of other 

pyridinylethenylpyridine derivs. are determined in mice, rats, dogs, and/or 
monkeys. The structure of I complexed with protein kinase A in its ATP 
binding site is determined by x-ray crystallog. 
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AB The invention is related to the preparation of fused heterocycles of formula I 
[A, B = independently N, S, 0, a bond, etc.; D = C, N, S, 0, C:C; U, V, W 
= independently CH and derivs., N; Y = a bond, CONH2 and derivs., SO, 
etc.; Z = H, halo, CN, etc.; XI = a bond, halo, 0, SO, NHS02, etc.; Rl = a 
bond, (un) substituted benzof uranyl, benzimidazolyl, pyrrolyl, etc.; when 
Rl is not a bond, then X2 = a bond, 0,S, NHCO and derivs., aliphatic group, 
etc.; or when Rl = a bond, then X2 = a bond and R2 is not a bond; R2 = a 
bond or (un) substituted benzoxazolyl, Ph, etc.; with provisos; and with 
the exception of certain compds . ] , and their pharmaceutically acceptable 
salts as inhibitors of kinases, particularly COT or MK2 kinases. The 
invention is also related to the use of certain compds. I as inhibitors of 
angiogenic receptor tyrosine kinases. Thus, reacting 4- (3- 
aminophenyl ) thieno [2 , 3-c ] pyridine-2-carboxamide with 
cyclopropanecarboxaldehyde gave thienopyridine II. All compds. I 
significantly inhibit either COT or MK2 at concns. of 50 \iM or below. 
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AB Disclosed are title compds . I and their pharmaceutically acceptable salts 
[Rl H, halo, N02, CHO, CN, (un) substituted hydroxy/dihydroxy/aryl/alkyl, 
etc.; R2 = H, OH, halo, (un) substituted alkyl, alkoxy, etc.; R3 = H, halo, 
(un) substituted aryl/alkoxycarbonyl, arylalkyl, arylthio, etc.; R4 = H, 
(un) substituted alkyl; R5 = H, aryl, arylalkyl, etc.]. These compds. are 
useful for treating diseases and conditions caused or exacerbated by 
unregulated p38 MAP Kinase and/or TNF activity. Pharmaceutical compns. 
containing the compds., methods of preparing the compds. and methods of 

treatment 

using the compds. are also disclosed. For example, II was prepared, in 3 
steps, reacting 4-hydroxy-6-methylpyrone with NH40H, followed by 
O-alkylation with 2 , 4-dif luorobenzyl chloride, and bromination with Br2 in 
AcOH/H20. Selected I inhibited MKK6-activated human p38a kinase 
phosphorylation of a biotinylated substrate or human p38a-induced 



phosphorylation of EGFRP (epidermal growth factor receptor peptide) with 
an IC50 in the range of 1 (xM to 25 (iM. 
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AB New pyrrole based compds . (shown as I; variables defined below; e.g. II), 
compns. and methods of inhibiting the activity of glycogen synthase kinase 
(GSK3) in vitro and of treatment of GSK3 mediated disorders in vivo are 
provided. The methods, compds. and compns. of the invention may be 
employed alone, or in combination with other Pharmacol, active agents in 
the treatment of disorders mediated by GSK3 activity, such as diabetes, 
Alzheimer's disease and other neurodegenerative disorders, obesity, 
atherosclerotic cardiovascular disease, essential hypertension, polycystic 
ovary syndrome, syndrome X, ischemia, traumatic brain injury, bipolar 
disorder, immunodeficiency or cancer. For I: X is N, 0, or 
(un) substituted C; W is absent or -0-, -S-, -S(0)-, -S02-, -NH-, -NH-C0-, 
-NR'CO-, -NHS02-, -NR'S02-, -CO-, -C02-, -CH2-, -CF2-, -CHF-, -C0NH-, 
-CONR'-, and -NR'-, where R' is (un) substituted alkyl, cycloalkyl, aryl, 
heteroaryl, heterocyclo ; Al is (un) substituted aryl or heteroaryl; RO and 
RO ' = H and Me. Rl, R2, R3, and R4 = H, hydroxy, and (un) substituted 
loweralkyl, cycloloweralkyl , cyclicaminoalkyl , alkylaminoalkyl , 
loweralkoxy, amino, alkylamino, alkylcarbonyl , arylcarbonyl , 
aralkylcarbonyl , heteroarylcarbonyl, heteroaralkylcarbonyl , aryl and 
heteroaryl. R5 and R8 = H, halo, and ( un ) substituted loweralkyl, 
cycloalkyl, alkoxy, amino, aminoalkoxy, carbonyloxy, aminocarbonyloxy , 
alkylcarbonylamino, arylcarbonylamino, aralkylcarbonylamino, 
heteroarylcarbonylamino, heter oar alkylcarbonyl amino, cycloimido, 
heterocycloimido, amidino, cycloamidino, heterocycloamidino, guanidinyl, 
aryl, biaryl, heteroaryl, heteroarylaryl , heteroarylheteroaryl , 
heterocycloalkyl, heterocyclocarbonyloxy , heteroarylcarbonyloxy , and 
arylsulf onamido . R6 = H, and (un) substituted aryl, heteroaryl, and 
heterocyclo; R7 = H, hydroxy, halo, carboxy, nitro, amino, amido, amidino, 
imido, cyano, sulfonyl, methanesulf onyl, and (un) substituted alkyl, 
alkoxy, alkylcarbonyl, arylcarbonyl, aralkylcarbonyl, heteroarylcarbonyl, 
heteroaralkylcarbonyl, alkylcarbonyloxy, arylcarbonyloxy , 
aralkylcarbonyloxy, etc.; addnl. details are given in the claims. 
Although the methods of preparation are not claimed, example prepns. and 
characterization data are included for hundreds of I. For example, II was 
prepared in 7 steps starting with esterif ication of (E)-3-(2,4- 
dichlorophenyl ) -2-propenoic acid with tBuOH, followed by cyclization with 
p-tolylS02CH2NC to give 4- ( 2 , 4-dichlorophenyl ) pyrrole-3-carboxylic acid 



tert-Bu ester, followed by N-alkylation with 3-bromopropylphthalimide, 
followed by conversion of the phthalimide to the diamine with hydrazine, 
followed by N-substitution with ( 6-chloro-3-nitro-2-pyridyl ) amine to give 
1- [3- [ ( 6-amino-5-nitropyridin-2-yl ) amino] propyl ] -4- (2,4- 

dichlorophenyl ) pyrrole-3-carboxylic acid tert-Bu ester, followed by acid 
hydrolysis and carboxamide formation with (2S) - (+) -2-aminopropan-l-ol to 
give II. Representative I have GSK3 inhibitory activity <10 |uM 
(specific compds . not mentioned); they exhibit a selectivity of 
>2-fold for GSK3 as compared to another kinase and more typically 
they exhibit a selectivity of >5-fold. Compds. I were shown to be 
capable of significantly reducing the potential of glutamate to induce 
neuronal cell death. In the glucose tolerance test, representative I 
exhibited good in vitro potency, and when formulated in captisol and 
administered s.c. to mice (30 mg/kg) , exhibited high bioavailability and 
tissue penetrance in vivo. A significant reduction in basal hyperglycemia 
just prior to the glucose tolerance test, and significantly improved 
glucose disposal following glucose challenge were observed, comparable to the 
efficacy obtained with Troglitazone . Also of significance was the 
observation that insulin levels in treated animals remained lower than in 
control mice. 
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AB Title compds. I [R7 = ZR41R42; Z = 0, S, N, OH, CI with the provisos that 
when Z is 0 or S, R41 is absent and when Z is OH or CI, both R41 and R42 
are absent and when Z is N, then R41 is H; X, Y = 0, 0C0, S, etc.; Rl = H, 
CH3, OH, etc.; R2, R3 = H, (un) substituted alkyl, alkenyl, etc.; R6 = H, 
(un) substituted alkyl, aryl, etc.; R42 = (un) substituted 

N-alkoxybenamides] and their pharmaceutically acceptable salts were prepared 
For example, condensation of 3-methoxyaminocarbonylaniline and 
chloropyrrolotriazine II, e.g., prepared from Et isocyanoacetate in 4-steps, 
afforded claimed pyrrolotriazine III in 65% yield. Compds. I in VEGFR-2 
and FGFR-1 kinases inhibition assays exhibited IC50 values ranging from 
0.01-10 (xM. Of note, compds. I are selective inhibitors of VEGFR-2 and 
FGFR-1 kinase enzymes and min. activity against CDK-2 kinase and LCK and 
Src kinases. Compds. I are claimed useful for the treatment of diseases 
associated with signal transduction pathways operating through growth factor 
receptors . 
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AB Title compds. I [Z = O, S, N, etc.; X, Y = O, OCO, S, etc.; Rl = H, CH3, 
OH, etc.; R2, R3 = H, (un) substituted alkyl, alkenyl etc.; R4 = 
(un) substituted 7-azaindolyl , e.g., F, CI, Me; R5 = H, absent when Z = O, 
S; R6 = H, (un) substituted alkyl, aryl, etc.] and their pharmaceutically 
acceptable salts were prepared For example, electrophilic substitution of 
compound I [Rl = H; R2X = benzyloxy; R3Y = CH3 ; ZR5R6 = CI] with 
4-f luoro-5-hydroxy-7-azaindole, e.g., prepared from 4-chloro-lH- 
pyrrolo [2, 3-b]pyridine in 6-steps, afforded compound I [Rl 
= H; R2X = benzyloxy; R3Y = CH3 ; ZR5R6 = 4-f luoro-7-azaindol-5-yloxy] in 
80% yield. In VEGFR-2 and FGFR-1 kinase assays, 38-examples of compds. I 
exhibited IC50 values ranging from 0.001-10 (iM. Of note, 
pyrrolotriazines I exhibited selective VEGFR-2 and FGFR-1 kinase 
inhibition (no data provided) . Compds. I are claimed useful for the 
treatment of cancer, inflammation, autoimmune diseases. 
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independently CR1, CR2, CR3, CR4, or N; J, K, and L = independently NR6, 
S, 0, CR1, CR2, CR3 , or CR4; Q = H, OH, N(R5)2, NR5COR5 , (CH2)mOR5, 
(CH2)mSOnR5, NR5aS02R5, or (un) substituted (hetero) aryl, carbocyclyl, or 
heterocyclyl ; W = (un) substituted heterocyclyl ; Y and Z = independently H, 
N(R5a)2, SR5a, 0R5a, or C(R5a)3; m = 1-8; n = 0-2; Rl, R2, R3, and R5 = 
independently H, 0R5, alkylenedioxy, halo(alkyl), alkenyl, alkynyl, 
N(R5)2, (CH2)mN(R5) 2, SOnN(R5)2, S0nR5, (hydroxy ) alkyl , N02, CN, C0R5, 
NR5S02R5, CON(R5)2, C02R5, NR5CON(R5)2, NR5COR5, NR5C02R5, or 
(un) substituted aryl (alkyl), cycloalkyl, or heterocyclyl ( alkyl ) ; or R1R2, 
R2R3, R3R4 may form carbocyclic or heterocyclic rings; R5 = independently 
H, (halo) alkyl, or (un) substituted aryl (alkyl), heterocyclyl ( alkyl ) , 
cycloalkyl ( alkyl ) , etc.; R5a and R6 = independently absent, H, or alkyl; 
with provisos; and pharmaceutically acceptable salts thereof] are 
disclosed as serine/threonine kinase 

inhibitors for effective treatment of cell proliferation or 
apoptosis-mediated diseases (no data) . The invention encompasses I and 
pharmaceutically acceptable derivs. thereof, pharmaceutical compns., and 
methods for prophylaxis and treatment of diseases and other maladies or 
conditions involving stroke, cancer, and the like (no data) . The 
invention also relates to processes for making such compds. as well as to 
intermediates useful in such processes. For example, II was prepared in 
five steps by bromination of Me 2-methyl-3-nitrobenzoate, coupling with 
prop-2-enyl N- [ 2- ( 4-pyr idyl ) -1 , 3-thiazol-4-yl ] carbamate, reduction to the 
amine, deprotection, and cyclization using p-nitrophenyl chlorof ormate in 
the presence of DMAP (no data for intermediates) . The quinazolinone II 
exhibited Cdk2/cyclin and Cdk5/p25 kinase activity with IC50 
values < 1 |uM and inhibited cell proliferation of human PC-3 
prostate cells, HCT 116 human colon carcinoma cells, or HT 29 human colon 
carcinoma cells with IC50 < 5 |uM. 
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AB Triazolo[4,3-b]pyridazines I [Rl = (un) substituted Ph, 

furyl, thienyl, pyridinyl; R2 = substituted NH2, OH; R3 = H, R4 = 
(un) substituted cycloalkyl, aryl; R3R4 = (un) substituted CH:CHCH:CH] and 
quinazolines II [R5, R6 = (un) substituted Ph; R7 = H, alkyl, halogen, OH, 
alkoxy] were prepared for use as inhibitors of one or two of the 
isoforms of Akt, a serine/threonine protein 

kinase, acting particularly on the pleckstrin homol. domain of 
Akt. Thus, 3 , 6-dichloropyridazine was converted to its 4-cyclobutyl 
derivative which was cyclized with BzNHNH2 and aminated to give I [Rl = Ph, R2 
= NHCH2CMe2CH2NMe2, R3 = H, R4 = cyclobutyl] . This compound had IC50 for 
inhibition of Aktl of 1.4 (xM. 
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AB Title compds. I [wherein Z1-Z4 = C independently C or N; Rl = H, F, CI, or 
Br; R2 = H, F, CI, Br, CN, N02, or (un) substituted C02H, NH2, CONH2, 
NHCONH2, etc.; R3 = H, F, CI, Br, or (un) substituted alkoxy; R4, R9, and 
R10 = H; R5 and R8 = independently H, F, CI, or (un) substituted alkyl, 
alkoxy, NH2, heterocyclyl , etc.; R6 and R7 = independently H, F, CI, Br, 
CF3, C02H, or (un) substituted alkyl, (heterocyclyl ) alkoxy , arylalkoxy, 
alkoxyalkoxy, (heterocyclyl ) heterocyclyl, arylheterocyclyl , 
heterocyclyloxy, aryloxy, NH2, CONH2, etc.; or R5 is absent if Zl = N; or 
R6 is absent if Z2 = N; or R7 is absent if Z3 = N; or R8 is absent if Z4 = 
N; with the proviso that at least one of Rl, R2, R3 , R5, R6, R7, or R8 
^- H; and tautomers and pharmaceutically acceptable salts thereof] 
were prepared as tyrosine and serine/threonine 
kinase inhibitors. For example, dimerization of 
indazole-3-carboxylic acid with P03 followed by addition of 



1 , 2-phenylenediamine in toluene gave 3- ( lH-benzimidazol-2-yl ) -lH-indazole . 
Seven hundred twenty-eight exemplary compds . were assays for 
serine/threonine kinase activity in vitro, and 

the majority displayed an IC50 value of less than 10 |uM with respect to 
VEGFR1, Flk-1, bFGF, Tie-2, CHK-1, cdc2, GSK-3, NEK-2, and PDGF. 
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AB The invention is directed to physiol. active azaindoles (shown as I; 

variables defined below; e.g. 6- (5-methoxy-l-methyl-lH-indol-3-yl) -5H- 
pyrrolo [2, 3-b] pyrazine) and compns. containing such compds . ; and their 
prodrugs, and pharmaceutically acceptable salts and solvates of such 
compds. and their prodrugs. Such compds. and compns. have valuable 
pharmaceutical properties, in particular the ability to inhibit kinases, 
especially Syk, FAK, KDR, Aurora2 and IGF1R (data given in general rather than 
for specific I). Although the methods of preparation are not claimed, >100 
example prepns. of intermediates and I are included. For I : Rl = aryl or 
heteroaryl each optionally substituted by >1 groups = 

alkylenedioxy, alkenyl, alkenyloxy, alkynyl, aryl, cyano, halo, hydroxy, 
heteroaryl, heterocycloalkyl , nitro, R4, -C(0)R, -C(0)0R5, -C(0)NY1Y2, 
-NY1Y2, -N(R6)C(0)R7, -N (R6 ) C (0) NY3Y4, -N (R6 ) C (0) 0R7 , -N(R6)S02R7, 
-N(R6) S02NY3Y4, -S02NY1Y2 and -Z2R. R2 = H, acyl, cyano, halo, lower 
alkenyl, -Z2R4, -S02NY3Y4, -NY1Y2 or lower alkyl optionally substituted by 
aryl, cyano, heteroaryl, heterocycloalkyl, hydroxy, -Z2R4, -C(0)NY1Y2, 
-C(0)R, -C02R8, -NY3Y4, -N(R6)C(0)R, -N (R6 ) C (0) NY1Y2 , -N (R6 ) C (0) 0R7, 
-N(R6)S02R7, -N (R6 ) S02NY3Y4, -S02NY1Y2 and >1 halogen atoms. R3 = 
H, aryl, cyano, halo, heteroaryl, lower alkyl, -Z2R4, -C(0)0R5 or 
-C(0)NY3Y4. R4 = alkyl, cycloalkyl, cycloalkylalkyl , heterocycloalkyl or 
heterocycloalkylalkyl each optionally substituted by aryl, cycloalkyl, 
cyano, halo, heteroaryl, heterocycloalkyl, -CHO (or a 5- 6- or 7-membered 
cyclic acetal derivative thereof), -C(0)NY1Y2, -C(0)0R5, -NY1Y2, -N (R6 ) C (0) R7, 
-N(R6)C(0)NY3Y4, -N(R6)S02R7, -N (R6 ) S02NY3Y4, -Z3R7 and >1 hydroxy, 
alkoxy and carboxy. R5 = H, alkyl, alkenyl, aryl, arylalkyl, heteroaryl 
or heteroarylalkyl . R6 = H or lower alkyl; R7 = alkyl, aryl, arylalkyl, 
cycloalkyl, cycloalkylalkyl, heteroaryl, heteroarylalkyl, heterocycloalkyl 
or heterocycloalkylalkyl; R8 = H or lower alkyl. R = aryl or heteroaryl; 
alkenyl; or alkyl, cycloalkyl, cycloalkylalkyl, heterocycloalkyl or 
heterocycloalkylalkyl each optionally substituted by aryl, cycloalkyl, 
cyano, halo, heteroaryl, heterocycloalkyl, -CHO (or a 5- 6- or 7-membered 
cyclic acetal derivative thereof), -C(0)NY1Y2, -C(0)0R5, -NY1Y2, -N (R6 ) C (0) R7, 
-N(R6)C(0)NY3Y4, -N(R6)S02R7, -N (R6 ) S02NY3Y4, -Z3R7 and >1 hydroxy, 
alkoxy and carboxy. XI = N, CH, C-aryl, C-heteroaryl , C-heterocycloalkyl , 
C-heterocycloalkenyl, C-halo, C-CN, C-R4, CNY1Y2, COH, CZ2R, CC(0)R, 
CC(0)0R5, CC(0)NY1Y2, CN(R8)C(0)R, CN (R6 ) C (0) 0R7 , CN (R6 ) C (0) NY3Y4, 
CN(R6) S02NY3Y4, CN(R6)S02R, CS02NY3Y4, C-N02, or C-alkenyl or C-alkynyl 
optionally substituted by >1 aryl, cyano, halo, hydroxy, 
heteroaryl, heterocycloalkyl, nitro, -C(0)NY1Y2, -C(0)0R5, -NNY1Y2, 
-N(R6)C(0)R7, -N(R6)C(0)NY3Y4, -N (R6 ) C (0) 0R7, -N(R6)S02R7, -N (R6 ) S02NY3Y4, 
-S02NY1Y2 and -Z2R4. Yl and Y2 = H, alkenyl, aryl, cycloalkyl, heteroaryl 
or alkyl optionally substituted by >1 aryl, halo, heteroaryl, 
heterocycloalkyl, hydroxy, -C(0)NY3Y4, -C(0)0R5, NY3Y4, -N (R6 ) C (0) R7, 
-N(R6)C(0)NY3Y4, -N(R6)S02R7, -N (R6 ) S02NY3Y4 and -0R7, or the group -NY1Y2 



may form a cyclic amine. Y3 and Y4 = H, alkenyl, alkyl, aryl, arylalkyl, 
cycloalkyl, heteroaryl or heteroarylalkyl ; or the group -NY3Y4 may form a 
cyclic amine; Zl = 0 or S; Z2 = 0 or S(0)n; Z3 = 0, S(0)n, NR6 ; n = 0-2. 
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AB The present invention relates to certain 5-aralkylsulf onyl-3- (pyrrol-2- 
ylmethylidene ) -2-indolinone derivs. (shown as I; see below for variable 
definitions; e.g. 2, 4-dimethyl-5- ( 2-oxo-5-phenylmethanesulf onyl-1 , 2- 
dihydroindol- (3Z) -ylidenemethyl ) -lH-pyrrole-3-carboxylic acid 
(2-diethylaminoethyl) amide) that inhibit kinases (no data), in particular 



met kinase. Pharmaceutical compns. comprising these compds . , methods of 
treating diseases mediated by kinases using pharmaceutical compns. 
comprising these compds., and methods of preparing them are also disclosed. 
In I: n = 0-2; m = 1-3; Rl and R2 = H or alkyl; R3 , R4, and R5 = H, halo, 
alkyl, cycloalkyl, haloalkyl, hydroxy, alkoxy, alkoxycarbonyl , haloalkoxy, 
cyano, carboxy, carboxyalkyl , nitro, aryl, aryloxy, heteroaryl, 
heteroaryloxy, - (alkylene) -CONR10R11, -CONR10R11, or - NR10R11 (RIO is H 
or alkyl, and Rll is aryl, heteroaryl, heterocycle, aminoalkyl, 
alkylaminoalkyl , dialkylaminoalkyl, hydroxyalkyl , acetylalkyl, cyanoalkyl, 
carboxyalkyl, alkoxycarbonylalkyl , heteroaralkyl , aralkyl, or 
heterocyclylalkyl wherein the alkyl chain in aminoalkyl, alkylaminoalkyl, 
dialkylaminoalkyl, aralkyl, heteroaralkyl, or heterocyclylalkyl is 
optionally substituted with one or two hydroxy, or RIO and Rll together 
with the N atom to which they are attached combine to form saturated or 
unsatd. heterocycloamino ) . R6 is H, alkyl, cycloalkyl, hydroxyalkyl, 
aminoalkyl, alkylaminoalkyl, dialkylaminoalkyl, carboxyalkyl, 
heterocyclylalkyl, aryl, heteroaryl, carboxy, alkoxycarbonyl, 
het er ocy clyl car bony 1, aminoalky 1 car bony 1 , alky 1 aminoalkyl car bony 1 , 
dialkylaminoalkylcarbonyl, -CONR10R11 or -( alkylene ) -CONR1 0R1 1 . R7 and R8 
= H, alkyl, cycloalkyl, heterocyclylalkyl, -COR12, - (alkylene) -COR12 (R12 
= alkoxy, hydroxy, or heterocycle, alkylamino, dialkylamino ) , -S02R14, 
-CONR13R14, or - (alkylene) -CONR13R14 (R13 is H or alkyl, and R14 is 
aminoalkyl, alkylaminoalkyl, dialkylaminoalkyl, hydroxyalkyl, acetylalkyl, 
cyanoalkyl, carboxyalkyl, alkoxycarbonylalkyl, heteroaralkyl, or 
heterocyclylalkyl wherein the alkyl chain in aminoalkyl, heteroaralkyl, 
heteroaralkyl, or heterocyclylalkyl is optionally substituted with one or 
two hydroxy group(s), or when R13 and R14 are attached to a N atom R13 and 
R14 together with the N atom to which they are attached form saturated or 
unsatd. heterocycloamino) . R6 and R7 or R7 and R8 can combine to form a 
saturated or unsatd. 5 to 8 membered ring; and R9 is: H or alkyl; -PO(OR15)2 
where each R15 = H or alkyl; -COR16 where R16 is H or alkyl; or 
-CHR17NR18R19 where R17 is H or alkyl, and R18 and R19 = H or alkyl or R18 
and R19 together with the N atom to which they are attached form 
heterocycloamino. Although the methods of preparation are not claimed, 375 
example prepns. of I plus addnl. prepns. of intermediates are included. 
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AB Title compds. [I; Rl = (substituted) Ph, furyl, thienyl, pyridinyl; R2 = 
(substituted) aminoalkyl, alkylaminoalkyl, dialkylaminoalkyl , 
hydroxyalkyl, alkoxyalkyl ; R3 = (substituted) cycloalkyl, aryl], were 
prepared Thus, 3 , 6-dichloro-4-phenylpyridazine (preparation given), benzoic 
hydrazide, and triethylammonium chloride were heated together at reflux in 
xylene for 3 days; More benzoic hydrazide was added and the mixture was 
heated as before for another day to give 36% 6-chloro-3 , 7-diphenyl-l , 2 , 3- 
triazolo [4, 3-b] pyridazine . This was added to a 

prestirred mixture of ethylene glycol and NaH in DMF followed by heating at 
60° for 8 h and stirring at room temperature for 10 h to give 
6- (2-hydroxyethyl) oxy-3, 7-diphenyl-l, 2, 4-triazolo [4, 3-b] 
pyridazine. This inhibited Akt-1 with IC50 =15.9 |uM. 
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serine/threonine protein kinase Akt 
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AB The present invention is directed to a method of treating cancer which 
comprises administration of a compound which selectively inhibits 
the activity of one or two of the isoforms of Akt, a serine/ 
threonine protein kinase. The invention is particularly 

directed to the method wherein the compound is dependent on the presence of 
the pleckstrin homol. domain (PH) of Akt for its inhibitory 
activity. Akt inhibitor N ' - ( 7-Cyclobutyl-3-phenyl-l ,2,4- 
triazolo [ 4 , 3-b] pyridazin-6-yl ) -2 , 2,N,N- 

tetramethylpropane-1 , 3-diamine was prepared from 3 , 6-dichloropyridazine and 
tested against human Akt isoforms and APH-Aktl. 
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AB Title compds. I [Rl-2 = H, alkyl, cycloalkyl, aryl, heteroaryl, 

heteroalicyclic, halo, etc.; Het = (un) substituted aromatic heterocycle 

containing at least one and not more than two N atoms, 

tetrahydro (thio) pyranyl, (thio)morpholino, piperidinyl, piperazinyl, 

tetrazolyl, etc.; Q = (un) substituted aromatic heterocycle containing not more 

than two N atoms, 5-membered ring (un) substituted heterocycle containing N, 0 

or S, e.g., imidazolyl, pyrrolyl, indolyl, etc.] with some exceptions, 

were prepared Included are 75 synthetic examples and results for several 

protein tyrosine kinase assays for those compds. For instance, 

4-bromoindole was coupled to bis (pinacolato ) diborane (DMSO, KOAc, 

PdC12 (dppf ) -CH2C12, 80°C, 22 h) . The resulting dioxaborolane 

was coupled to 4-bromopyridine«HCl (THF, Pd(PPh3)4, NaOH, 70°C, 

6 h) to give the indole which was treated with C5H5N»Br3 

(t-BuOH/EtOH/H20, lh) followed by zinc (stirred 1 addnl. hour) to give 

4- (pyridin-4-yl ) -1 , 3-dyhydroindol-2-one as a yellow solid. Condensation 

of this intermediate with 5-methylimidazole-4-carboxaldehyde (EtOH, 

piperidine, 2 days) afforded II. II had IC50 = 4.88 mM for FGFR-1 

tyrosine kinase and 0.03 mM for cdk2/cyclin A tyrosine kinase. I are 

useful in treating cancer, immunol. disorders, etc. 
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AB The invention is directed to compns . containing physiol. active compds . of 
general formula [I; wherein Rl is (un) substituted aryl or heteroaryl; R2 
represents hydrogen, acyl, cyano, halo, lower alkenyl or lower alkyl 
optionally substituted by a substituent selected from cyano, heteroaryl, 
heterocycloalkyl, -Z1R8, -CONY3Y4, -C02R8, -NY3Y4, -N(R6)COR7, 
-N(R6)CONY3Y4, -N(R6)C02R7, -N(R6)S02R7, -N (R6 ) S02NY3Y4 and one or more 
halogen atoms; R3 represents hydrogen, aryl, cyano, halo, heteroaryl, 
lower alkyl, -C02R5 or -CONY3Y4; and XI represents N, CH, C-halo, C-CN, 
C-R7, C-NY3Y4, C-OH, C-Z2R7, C-C02R5, C-CONY3Y4, C-N(R8)COR7, C-S02NY3Y4, 
C-N(R8) S02R7, C-alkenyl, C-alkynyl or C-N02; wherein R5 represents 
hydrogen, alkyl, alkenyl, aryl, arylalkyl, heteroaryl or heteroarylalkyl; 
R6 represents hydrogen or lower alkyl; R7 represents alkyl, aryl, 
arylalkyl, cycloalkyl, cycloalkylalkyl, heteroaryl, heteroarylalkyl, 
heterocycloalkyl or heterocycloalkylalkyl ; R8 represents hydrogen or lower 
alkyl; represents; Y3 and Y4 are independently hydrogen, alkenyl, alkyl, 
aryl, arylalkyl, cycloalkyl, heteroaryl or heteroarylalkyl; or the group 



-NY3Y4 may form a cyclic amine; Zl represents 0 or S; Z2 represents 0 or 
S(0)n; n is zero or an integer 1 or 2] and their prodrugs, and 
pharmaceutical^ acceptable salts and solvates of such compds . and their 
prodrugs. These compds. have valuable pharmaceutical properties, in 
particular the ability to inhibit protein kinases, especially Syk kinase, and 
are useful for the treatment of asthma, psoriasis, joint inflammation, and 
inflammatory bowel disease. Thus, a stirred solution of diisopropylamine 
(59.9 mL) in THF (1,400 mL), at -15 °C and under nitrogen, was 
treated with a solution of n-butyllithium in hexanes (131 mL, 1.6 M) over 25 
min at <-10°. After stirring for 30 min the mixture was treated with 
methylpyrazine (26.8 g) over 15 min, then stirred for 1 h and then treated 
with a solution of 5-methoxy-l-methyl-lH-indole-3-carbonitrile (53 g) in THF 
(600 mL) over 1 h at <-10°, and the reaction mixture was allowed to 
warm to room temperature over 2 h and then stood overnight to give, after 
workup 

and flash chromatog., 6- (5-Methoxy-l-methyl-lH-indol-3-yl) -5H-pyrrolo [2, 3- 
b]pyrazine (19.4 g) as a gray solid. I showed IC50 of 10-100 nM against 
Syk kinase. 
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AB The title compds . (I) [wherein X = N, CH, CCF3 , or C ( aliphatic ) ; Y, Z, A, and 
D = C or N, and the number of N < 1; Rl = H, aliphatic, SH, 
hydroxy (aliphatic) , aryl ( aliphatic ) , cycloalkyl ( aliphatic ) , 

heterocyclyl (aliphatic) , 

(un) substituted NH2, C0NH2, or S02NH2, alkoxycarbonyl , halo, CN, or N02; 
R2 = H, aliphatic, hydroxyimino aliphatic, alkoxy (carbonyl ) , hydroxyaliph . , 
aryl (oxycarbonyl) , heterocyclyl, (un) substituted C0NH2, NH2, or S02NH2, 
halo, OH, N02, aliphatic sulfonyl, etc.; or Rl and R2 are joined to form an 
(un) substituted fused heterocyclic ring; R3 = H, aliphatic, hydroxy ( aliphatic ) , 
(un) substituted NH2, C0NH2, or S02NH2, alkoxy, aryl(oxy), hydroxyaryl, 
(hydroxy) heterocyclyl, heterocyclyloxy, or halo; or R2 and R3 are joined 
to form an (un) substituted fused heterocyclic ring; R4 = S03H, 

(aliphatic) sulfonyl (aliphatic) , (un ) substituted S02NH2, NH2, C0NH2, etc.; R5 = 
H; or R4 and R5 are joined to form an (un) substituted fused heterocyclic 
ring] were prepared via standard synthetic methods and solution phase library 
techniques as vascular endothelial growth factor receptor type 2 
(VEGFR-2), cyclin dependent kinase 2 (CDK2), tyrosine kinase Tie-2 
receptor, and colony-stimulating factor 1 receptor kinase (c-fms) 
inhibitors. For example, a mixture of 8-dimethylaminomethylene-6 , 8-dihydro- 
l-thia-3, 6-diaza-as-indacene-7-one (preparation given) and 2- ( 4-aminophenyl ) -3- 
methylpyrazolin-5-one in absolute EtOH was heated with stirring at 90°C 
for 16 h to give (Z)-II (83%). In substrate phosphorylation assays, II 
inhibited VEGFR-2 and CDK2 with IC50 values of 1-10 |xM and 11-50 |iM, 
resp. I are useful as therapeutic agents in disease states alleviated by 
the inhibition or antagonism of protein kinase activated signalling 
pathways in general, and in particular in the pathol. processes which 
involve aberrant cellular proliferation, such as tumor growth, restenosis, 
atherosclerosis, and thrombosis. I are particularly useful for 
suppressing tumor growth by inhibiting tumor-related angiogenesis . 
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AB The title compds . (I) [wherein X = N, CH, CCF3, or C ( aliphatic ) ; Y, Z, A, and 
D = C or N, and the number of N < 1; Rl = H, aliphatic, SH, 



hydroxy (aliphatic) , aryl (aliphatic) , cycloalkyl ( aliphatic ) , 
heterocyclyl (aliphatic) , 

(un) substituted NH2, C0NH2 , or S02NH2, alkoxycarbonyl , halo, CN, or N02; 
R2 = H, aliphatic, hydroxyimino aliphatic, alkoxy (carbonyl ) , hydroxyaliph . , 
aryl (oxycarbonyl) , heterocyclyl, (un) substituted C0NH2, NH2, or S02NH2, 
halo, OH, N02, aliphatic sulfonyl, etc.; or Rl and R2 are joined to form an 
(un) substituted fused heterocyclic ring; R3 = H, aliphatic, hydroxy ( aliphatic ) , 
(un) substituted NH2, C0NH2, or S02NH2, alkoxy, aryl(oxy), hydroxyaryl, 
(hydroxy) heterocyclyl, heterocyclyloxy, or halo; or R2 and R3 are joined 
to form an (un) substituted fused heterocyclic ring; R4 = S03H, 

(aliphatic) sulfonyl (aliphatic) , (un) substituted S02NH2, NH2, C0NH2, etc.; R5 = 
H; or R4 and R5 are joined to form an (un ) substituted fused heterocyclic 
ring] were prepared via standard synthetic methods and solution phase library 
techniques as cyclin dependent kinase 2 (CDK2), colony-stimulating factor 
1 receptor kinase (c-fms), and vascular endothelial growth factor receptor 
type 2 (VEGFR-2) inhibitors. For example, 1 , 5-diazainden-2-one»HBr 
was reacted with N, N-dimethylf ormamide-di-t-Bu acetal in DMF to give the 
3-dimethylaminomethylene derivative, which was treated with sulfanilamide in 
EtOH with HC1 to form (Z)-II. In substrate phosphorylation assays, II 
inhibited CDK2 and VEGFR-2 with IC50 values of 0.01-0.1 nM and 1.0-10 
|uM, resp. I are useful as therapeutic agents in disease states 
alleviated by the inhibition or antagonism of protein kinase activated 
signalling pathways in general, and in particular in the pathol. processes 
which involve aberrant cellular proliferation, such as tumor growth, 
restenosis, atherosclerosis, and thrombosis. I are particularly useful 
for the prevention of chemotherapy-induced alopecia. 
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AB Y-2 7632 [ (+) - (R) -trans- 4- ( 1-aminoethyl ) -N- ( 4-pyr idyl ) cyclohexan 
ecarboxamide dihydrochloride ] is widely used as a specific 
inhibitor of the Rho-associated coiled-coil forming protein 
serine/threonine kinase (ROCK) family of 
protein kinases. This study examined the inhibition 

mechanism and profile of actions of Y-27632 and a related compound, Y-30141 
[ ( + ) - (R) -trans-4- (1-aminoethyl ) -N- ( lH-pyrrolo [2, 3-b ] 
pyridin-4-yl ) cyclohexanecarboxamide dihydrochloride]. Y-27632 and 
Y-30141 inhibited the kinase activity of both ROCK-I 
and ROCK-II in vitro, and this inhibition was reversed by ATP in 
a competitive manner. This suggests that these compds . inhibit 
the kinases by binding to the catalytic site. Their affinities 
for ROCK kinases as determined by Ki values were at least 20 to 30 
times higher than those for two other Rho effector kinases, 
citron kinase and protein kinase PKN. [3H] Y-30141 was 

taken up by cells in a temperature- and time-dependent and saturable manner, 

and 

this uptake was competed with unlabeled Y-27632. No concentrated accumulation 
was found, suggesting that the uptake is a carrier-mediated facilitated 
diffusion. Y-27632 abolished stress fibers in Swiss 3T3 cells at 10 



(xM, but the Gl-S phase transition of the cell cycle and cytokinesis 

were little affected at this concentration Y-30141 was 10 times more potent 

than 

Y-27632 in inhibiting the kinase activity and stress 

fiber formation, and it caused significant delay in the Gl-S transition 
and inhibition of cytokinesis at 10 (iM. 
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